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@ 2-(Substituted imino)-6-aryl-3,6-dihydro-4-substituted-1,5(2H)-pyrimidinecarboxyHc acids and analogs 



© Cardiovascular activity is exhibited by compounds hav- 
ing the formula 
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and pharmaceutlcally acceptable salts thereof, wherem 

Ri is alkyi, cycloalkyi, aryl, heterocyclo, -(CH2)„-Y2, 
-(CH2)p-Y3 or halo substituted alkyI; 

R2 is hydrogen, alkyI, alkenyl, alkynyl, cycloalkyi, aryl, 
-(CH2)n-Yv or halo substituted alkyI; 

R3 is hydrogen, alkyI, cycloalkyi, aryl, heterocyclo, 
-(CH2)n-Y2,-(CH2)p-Y3. or halo substituted alkyl; 

R4 is aryl or heterocyclo; 

R5 Is hydrogen, aikyi, aryl, arylalkyi, 

0 0 o 

II II jl 

cyano, nitro, alkyi-C-, aryl-C-, arylalkyl-C^, 

0 0 o 

II II 11 

aikyi-S-, aryWS-, arylalkyl-S-, -{CHjln-Yz, or 

y II II 

00 o 

Yi^ Is cycloalkyi, aryl, heterocyclo, hydroxyl, alkoxy, 
arYl-(CH2>m-0-, mercapto, alkylthio, aryl-(CH2)ni-S-, amino, 
substituted 



amino, carbamoyl, (substituted amino)-C-, 



O 

II 

heterocyclo-(CH2)m-C-. carboxyl, alkoxycarbonyl, 
O 0 0 

II 0 II 

alkyl-C-, aryl-(CH2)m-C-* alkyl-O-0- 
0 



or aryHCH2)m-C-0-; 

Y2 is cycloalkyi, aryl, heterocyclo, 



II 

carbamoyl, (substituted amlno)-C-, carboxyl, 

0 0 

II II 
alkoxycarbonyl, alkyl-C-, aryKCHzlm-G-, or 

0 

fl 

heterocycIo-(CH2)m"C-; 

Y3 is hydroxyl, alkoxy, aryl-fCHz) 



mercapto, alkylthio, aryKCHzlm-S-, aIkyl-C-0-, 

O 

II 

aryMCH2)m-C-0-, amino or substituted amino; 
m is 0 or an Integer of 1 to 6; 
n is an integer of 1 to 6; and 
p is an integer of 2 to 6. 
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2 - ( SUBSTITUTED IMINO ) -6-ARYL-3 , 6-DIHYDRO-4" 
SUBSTITUTED-1 , 5 ( 2H ) -PYRIMIDINECARBOXYLIC AC IDS 

AND ANALOGS 



Compounds having the formula 

I 

O 

II - 
R,0-C-N 



■1 L 

Rg-N' H 




and pharmaceutically acceptable salts thereof, are 
cardiovascular agents. In formula I, and 
throughout the specification, the symbols are as 
defined below. 

R^ is alkyl, cycloalkyl, aryl, heterocyclo, 

-fCH i -y^, -(CH.,) -Y- or halo substituted alkyl; 
^ 2 n 2 2 p 3 

R^ is hydrogen, alkyl, alkenyl, alkynyl, 

cycloalkyl, aryl, '^^^^Tr^-L' substituted 
alkyl; 

Rg is hydrogen, alkyl, cycloalkyl, aryl, 

heterocyclo, '^^2^xr^2' '^^2^^'^^' 
substituted alkyl; 

R^ is aryl or heterocyclo; 

Rg is hydrogen, alkyl, aryl, arylalkyl, 

cyano, nitro, alkyl-S-, aryl-S-, arylalkyl-I- , 

■ alkyl-I-, aryl-j-, arylalkylX, -K^'i)^'^^' or 
S 0 0 

-<^2>p-^3' 
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10 



15 



is cycloalkyl, aryl, heterocyclo, 
hydroxyl, alkoxy, aryl-(CH2)jjj-0-, mercapto, 
alkylthio, aryl-(CH2)jjj-S-, amino, sxibstituted 

O 

amino, carbamoyl, (substituted amino )-C-, 

? 

heterocyclo- (CH2)jjj-C-, carboxyl, alkoxycarbonyl , 

alkyl-I-, aryl-(CH2)jj^-C-, alkyl-I-0- or 

aryl-(CH2)jj^-l;-0-; 

is cycloalkyl, aryl, heterocyclo, 

carbamoyl, ( sxibstituted amino)-!-, carboxyl, 

if ? 

alkoxycarbonyl, alkyl-C-, aryl-(CH2)jj^r-C-, or 

heterocyclo- ( ) ; 

is hydroxyl, alkoxy, aryl-(CH2)jj^-0-, 

mercapto, alkylthio, aryl-(CH2 )jjj"S-, alkyl-C-0-, 

aryl-{CH2)jjj--C-0-, amino, or substituted amino; 
m is 0 or an integer of 1 to 6; 
25 n is an integer of 1 to 5; and 

p is an integer of 2 to 6. 
Listed below are definitions of various 
terms used to describe the compoimds of this 
invention. These definitions apply to the terms 
30 as they are used throughout the specification 
(unless they are otherwise limited in specific 
instances) either individually or as part of a 
larger group. 

The terms "alkyl" and "alkoxy" refer to both 
35 straight and branched chain groups. Those groups 
having 1 to 8 carbon atoms are preferred. 



20 
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The terra "halo siibstituted alkyl" refers to 
alkyl groups (as described above) in which one or 
more hydrogens have been replaced by chloro, bromo 
or fluoro groups* Exemplary groups are trifluoro- 
methyl, which is preferred/ pentafluoroethyl, 
2,2,2-trichloroethyl, chloromethyl, bromomethyl, 
etc . 

The term "aryl" refers to phenyl and 
svibstituted phenyl. Exemplary substituted phenyl 
groups are phenyl groups substituted with one, two 
or three alkyl, alkoxy, alkyl thio, halo, nitro, 
cyano, hydroxy, amino, alkyl amino, dialkylamino, 
trifluoromethyl, isothiocyanato, isocyanatb, -or 
difluoromethoxy groups. 

The terms "alkenyl" and "alkynyl" refer to 
both straight and branched chain groups. Those 
groups having 2 to 8 carbon atoms are preferred. 

The term "cycloalkyl" refers to those groups 
having 3, 4, 5, 6 or 7 carbon atoms. 

The term "halo" refers to chloro, bromo, 
fluoro and iodo. 

The term "heterocyclo" refers to fully 
saturated or unsaturated rings of 5 or 6 atoms 
containing one or two oxygen or sulfur atoms 
and/or one to four nitrogen atoms provided that the 
total number of hetero atoms in the ring is 4 or 
less. The heterocyclo ring is attached by way of 
an available carbon atom. Preferred monocyclic 
heterocyclo groups include 2- and 3-thienyl, 2- and 
3-furyl, 2- and 3-pyrrolyl, 2-, 3- and 4-pyridyl, 

2- , 4- and 5-imidazolyl, 2- and 3-pyrrolidinyl, 2-, 

3- and 4-piperidinyl, and 2-, 3- and 4-azepinyl. 
The term heterocyclo also includes bicyclic rings 
wherein the five or six membered ring containing 
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oxygen, sulfur and nitrogen atoms as defined above 
is fused to a benzene ring and the bicyclic ring is 
attached by way of an available carbon atom in the 
benzene ring* Preferred bicyclic heterocyclo 
5 groups include 4, 5, 6 or 7-indolyl, 4^ 5^ 5 or 

7- isoindolyl, 5, 6, 7 or 8-guinolihyl, 5, 6, 7 or 

8- isoquinolinyl, 4, 5/ 6 or 7-ben20thia2olyl, 4, 5, 
6 or 7-benzoxazolyl, 4, 5, 6 or 7-benzimida2olyl, 
4, 5, 6 or 7-benzoxadia2olyl, and 4, 5, 6 or 

10 7-ben20fura2anyl. 

The term heterocyclo also includes such 
monocyclic and bicyclic rings as defined above 
substituted with one, or more, alkyi, arylalkyl, 
diarylalkyl, alkylthio, alkoxy, halo, nitro, oxo, 

15 cyano, hydroxy, amino, allgf-lamino, dialkylamino, 
trifluoromethyl, isocyanato, isothiocyanato or 
difluoromethoxy groups. 

The term "substituted amino" refers to a 
group of the formula -NZj^Z2 wherein is 

20 hydrogen, alkyl, or aryl-(CH2)jj^- and Z2 is alkyl 
or aryl-(CH2)jj^- or Z^ and Z2 taken together with 
the nitrogen atom to which they are attached are 
1-pyrrolidinyl, 1-piperidinyl, l-azepinyl, 
4-morpholinyl, 4-thiam6rpholinyl, l-piperazinyl, 

25 4-alkyl-l-pipera2inyl, 4-arylallcyl-l-pipera2inyl, 
4-diarylalkyl-l-piperazinyl, or 1-pyrrolidinyl, 
1-piperidinyl, or l-azepinyl substituted with 
alkyl, alkoxy, alkyl thio, halo, trifluoromethyl or 
hydroxy. 
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The compounds of formula I, and the 
pharmaceutically acceptable salts thereof, are 
cardiovascular agents. They act "as calcium entry 
5 blocking vasodilators and are especially useful as 
hypotensive agents. Thus, by the administration 
of a composition containing one (or a combination) 
of the compounds of this invention, the blood 
pressure of a hypertensive mammalian ( e.g. , human) 

10 host is reduced. A single dose, or preferably two 
to four divided daily doses, provided on a basis 
of about 0.1 to 100 mg per kilogram of body weight 
per day, preferably from about 1 to about 50 mg 
per kilogram per day, is appropriate to reduce 

15.' blood pressure. The substance 'is preferably 

administered orally, but parenteral routes such as 
the subcutaneous, intramuscular or intravenous 
routes can also be employed. 

As a result of the calcium entry blocking 

20 activity of the compounds of formula I, and the 
pharmaceutically acceptable salts thereof, it is 
believed that such compounds in addition to being 
hypotensive agents may also be useful as anti- 
arrhythmic agents, and anti- anginal agents, as 

25 anti-fibrillatory agents, as anti-asthmatic 

agents, and in limiting myocardial infarction. 

The compounds of this invention can also be 
formulated in combination with a diuretic, or a 
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beta-adrenergic agent, or angiotensin converting 
- enzyme inhibitor. Suitable diuretics include the 

thiazide diuretics such as hydrochlorothiazide and 

bendro flume thiazide, suitable beta-adrenergic 
5 agents include nadolol, and suitable angiotensin 

converting enzyme inhibitors include captopril. 

The compounds of formula I can be formulated 

for use in the reduction of blood pressure in 

compositions such as tablets, capsules or elixirs 
10 for oral administration, or in sterile solutions 

or suspensions for parenteral administration. 

About 10 to 500 mg of a compound of formula I is 

compounded with physiologically acceptable 

vehicle, carrier, excipient, binder, preservative, 
15 stabilizer, flavor, etc., in a unit dosage form as 

called for by accepted pharmaceutical practice. 

The amoimt of active substance in these compositions 

or preparations is such that a suitable dosage in 

the range indicated is obtained. 
20 The compounds of formula I wherein Rg is 

cyano or nitro can be prepared by reacting a keto 

ester compound having the formula 



II 




25 



with a compoimd having the formula 



30 




to yield the corresponding compound having the 
formula 
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IV R 



4 

0 

HN i1 C-OR 




3 



"^2 

Rg-r H 



The reaction proceeds most readily tmder reflux 
conditions . 

Reaction of a compound of formula IV with 
an acyl chloride having the formula 

R^-O-I-Cl 

in the presence of an organic base yields the 
corresponding product of formula I. 

The compounds of formula I wherein Rg is 

0 

hydrogen, alkyl, aryl, arylalkyl, alkyl-t:-, 

o 0 0 0 

aryl-!i-/ arylalkyl-C-, alkyl-|-, aryl-|- or 

O 6 O 

arylalkyl-S- can be prepared by heating a keto 

h 

ester of formula II with 2-methylpseudourea 
•(CH2-0-C^ ), or a salt thereof, in the 



'•NH 

presence of sodium acetate or sodiiun bicarbonate to 
yield a compound having the formula 



VI R^ 




/^N'^R, 
CH3-O H ^ 



Reaction of a compoxmd of formula VI with 
an acyl chloride of formula V in the presence of 
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an organic base yields the corresponding compound 
having the formula 



VII 




A compound of formula VII can be converted 
to the corresponding product of formula I wherein 
Rg is hydrogen by treatment with ammonia 
(preferably in the presence of an ammonium salt) 
or to the corresponding product of formula I 
wherein is alkyl, aryl, or arylalkyl by 
treatment with the appropriate amine having the 
formula 

VIII R5*NH2 
wherein R^ is alkyl, aryl or arylallqfl. The 
product of the above reactions have the formula 



IX 




wherein Rg is hydrogen, alkyl, aryl or arylalkyl. 

Compoxmds of formula I wherein R^ is an 
acyl or sulfonyl group can be prepared by 
acylation of the corresponding product of formula 
IX, wherein R^ is hydrogen, using conventional 
methodology. 

The compounds of formula I form salts with 
a variety of inorganic and organic acids and 
bases. The pharmaceutically acceptable salts are 
preferred, although other salts may also be useful 
in isolating or purifying the product. Such 
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pharmaceutically acceptable acid addition salts 
. include those formed with hydrochloric acid, 
methanesulfonic acid, toluenesulfonic acid, 
sulfuric acid, acetic acid, maleic acid, etc , 
5 Pharmaceutically acceptable basic salts include 
alkali metal salts ( e>g. , sodium, potassium and 
lithium) and alkaline earth metal salts ( e.g> , 
calcium and magnesium). 



10 mixtures. The two forms are shown below. 



The tautomeric products are obtained in relative 

amounts that differ from compound to compound. 

Both forms are included within the scope of 

20 structural formula I. 
« 

Preferred compounds of this invention are 
those wherein: 



is aryl (especially 3-nitrophenyl and 
2 , 3-dichlorophenyl ) ; and 

is hydrogen, cyano or nitro. 
The following examples are specific 
30 embodiments of this invention. 



Compounds of f omul a I exist as tautomeric 



15 




25 



R^ is alkyl (especially ethyl); 
R2 is alkyl (especially methyl); 
R- is alkyl (especially ethyl) 
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Example 1 

2- ( Cyanoimino ) -6- ( 2 , 3-dichlorophenyl ) -3 , S-dihydro- 

4- methyl-l/ 5(2H)-pyrimidinedicarboxylic acid, 1-ethyl 

5- methyl ester 

5 

A ) 2 - ( Cyanoimino ) - 6- ( 2 , 3-dichlorophenyl ) -3 , 6- 
dihydro-4-methyl-5-pyrimidinecarboxylic acid, 
methyl ester 

A reaction mixture containing 2-[(2,3- 
.0 dichlorophenyl)methylene]-3-oxobutanoic acid, 
methyl ester (2.73 g, 10*0 mmoles) and cyano- 
guanidine (1.05 g, 12*5 mmoles) in dry pyridine 
(10 ml) was heated at reflux temperature for 24 
hours. The reaction turned dark brown and some 
l5 solid separated out. It was allowed to cool to 
ambient temperature and most of the pyridine was 
evaporated. The residue was triturated with ether 
and filtered to provide an off-white solid 
(2.1 g). This material was purified by flash 
10 chromatography (2-3% methanol in di chl or ome thane) 
and the resulting product was triturated with 
ethyl acetate-ether to provide colorless stolid 
(470 mg), melting point >265''C (dec). R^: 0.27 on 
silica gel, ethyl acetate idichloromethane (25:75). 

25 

B ) 2- ( Cyanoimino ) - 6- ( 2 , 3-dichlorophenyl ) -3 , 6- 
dihydro-4-methyl-l , 5 ( 2H)-pyrimidinedicarboxylic acid, 
1-ethyl, 5-methvl ester 

A suspension of 2-(cyanoimino)-6-(2,3- 
30 dichlorophenyl )-3 , 6-dihydro-4-methyl-:5-pyrimidine- 
carboxylic acid, methyl ester (444 mg, 1.31 mmoles) 
in dry dimethylformamide (2 ml) and tetrahydrofuran 
(2 ml) was cooled to 0**C and was treated with 
triethylamine (0.5 ml) followed by ethyl chloro- 
35 formate (284 mg, 2.62 mmoles). After the addition 
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of ethyl chl or o formate, the reaction turned 
yellow. The cooling bath was removed and stirring 
was continued at room temperature for 3 hours. 
The reaction was then diluted with ethyl acetate 
and washed with water, 5% citric acid, sodium 
bicarbonate and brine. After drying over 
magnesium sulfate, the solvent was evaporated and 
the residue was purified by flash chromatography 
(12% ethyl acetate in dichloromethane) . The 
resulting product was crystallized from dichloro- 
methane-isopropyl ether to provide 317 mg of the 
title compound as a colorless solid, melting point 
176-178*0. 

Analysis Calc'd. for ^n^i^^^z^^^A' 

C, 49.65; H, 3.92; N, 13.62; Cl, 17.24 
Found: C, 49.68; H, 3.90; N, 13.38; Cl, 17.39 

Example 2 

2-Amino-4-methyl-6-C3-nitrophenyl)-l,5(6H)i- •• ' 
pyrimidinedicarboxylic acid, diethyl ester 

A ) 1 , 4-Dihydro-2-methoxy-6-methyl-4- ( 3 -nitro- 
phenyl)-5-pyrimidinecarboxvlic acid, ethyl ester 
A reaction mixture containing 2-[(3-nitro- 
phenyl)methylene]-3-oxobutanoic acid> ethyl ester 
(2.62 g, 10.0 mmole), 2-methylpseudourea sulfate 
(1.72 g, 10.0 mmole), and sodiian bicarbonate (2.52 g, 
30.0 mmole) in dimethyl formamide (10 ml) was heated 
at 65-70''C for 16 hours. The reaction mixture 
was allowed to cool to room temperature, diluted 
with ethyl acetate, and filtered. The filtrate 
was washed with water and brine, and then dried 
over anhydrous magnesium sulfate. Evaporation of 
the solvent gave a yellow oil which was purified by 
flash chromatography (5% ethyl acetate in dichloro- 



-12- 



0234830 

EA389 



methane). The resulting foam.vas crystallized from 
. isopropyl ether/hexanes to provide 2.41 g of 
1 , 4-dihydro-2-methoxy-6-methyl-4-(3-nitrophenyl )- 
5-pyrimidinecarboxylic acid, ethyl ester as a 
5 colorless crystalline product; melting point 
103.5-105^C. TLC (silica gel; ethyl acetate: 
hexanes 50:50) R^=0.31 

Analysis Calc'd. for C^5H3^7N305: C, 56.42; H, 5.37; 
13.16 

10 Found: C, 56.52; H, 5.35; N, 13.03 

B) 2-Methoxy-4-methyl-6- (3-nitrophenyl )-l, 5 (6H)- 

pyrimidinedicarboxylic acid, diethyl ester 

A solution of l,4-dihydro-2-methoxy-6- 

15 methyl-4-(3-nitrophenyl)-5-pyrimidinecarboxylic 
acid, ethyl, ester (3*19 g, 10.0 mmoles) in dry 
dichloromethane (15 ml) and pyridine (4 ml) was 
cooled to O^C and treated dropwise with ethyl 
chloro formate (1.2 ml, 12.0 mmoles) tinder argon* 

20 After the addition was completed, the cooling bath 
was removed and the reaction was allowed to stir 
at room temperature for 1 hour. It was th'fen 
diluted with ethyl acetate and the resulting 
- solution was washed with water, sodiiun bicarbonate 

25 and brine. After drying over anhydrous magnesium 
sulfate, the solvent was evaporated. The residue 
was coevaporated with toluene to remove residual 
pyridine. The colorless solid obtained was 
subjected to high vacuum and used in the next 

30 reaction without further purification (3.81 g). 
For analytical purposes, a small amoiint of the 
compoxind was recrystallized from ether-hexanes to 
provide colorless solid, melting point 61. 5-64. 5*^0. 
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C ) 2-Amino-4-methyl-6- ( 3 -nitr ©phenyl )-l , 5 ( 6H )- 
. pvrimidinedicarboxylic acid, diethyl ester 

A solution of 2-methoxy-4-methyl-6-{3- 
nitrophenyl )-l , 5 { 6H) -pyrimidinedicarboxylic acid, 
5 diethyl ester (3.78 g, 9.66 mmoles of crude from 
previous reaction) in anhydrous tetrahydrofuran 
(20 ml) was cooled to 0°C (ice bath) and a slow 
stream of ammonia gas was bubbled through it for 
approximately 5 minutes. Solid ammonium acetate 

10 (385 mg, 5.0 mmoles) was added and the reaction 
flask was tightly stoppered and allowed to stir 
at room temperature for 72 hours. A light yellow 
solid precipitated out of the reaction. Excess 
ammonia and tetrahydrofuran were evaporated and 

15 the residue was dissolved in methylene chloride. 
The insoluble material (ammonium acetate) was 
filtered off and the filtrate was concentrated. 
The residue was purified by flash chromatography 
(30% ethyl acetate in dichlorome thane ) . The 

20 desired product was crystallized from dichloro- 
methane-isopropyl ether to provide 2.03 g of the 
title compound as a yellow solid, melting point 

lee-ies'-c. 

Analysis Calc'd. for ^17^20^4^6' 
25 C, 54.25; H, 5.36; N, 14.89 

Found: C, 54.19; H, 5.19; N, 14.84 

Example 3 

2- ( Acetylamino ) -3 , 6-dihydro-4-methyl-6- (3-nitro- 
30 phenyl )-l , 5 ( 2H) -pyrimidinedicarboxylic acid, 

diethyl ester ; 

A suspension of 2-amino-4-methyl-6-(3- 

nitrophenyl ) -1 , 5 ( 6H ) -pyrimidinedicarboxylic acid, 

diethyl ester (550 mg, 1.46 mmoles, see Example 2) 
35 in dichlorome thane (5.0 ml) and pyridine (0.5 ml) 
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was treated with acetic anhydride (0.3 ml) and the 
reaction was allowed to stir at room temperature 
for 1 hour. The colorless reaction mixt\ire was 
diluted with ethyl acetate and was washed with 5% 
citric acid, sodium bicarbonate solution and 
brine. It was dried over anhydrous magnesium 
sulfate and evaporated to provide a colorless 
foam- Crystallization from ether-hexanes provided 
the title compound as a colorless solid, melting 
point 154.5"156°C. 
Analysis Calc'd. for C^^B22^/^^j' 

C, 54.54; H, 5.30; N, 13.39 
Found: C, 54.61; H, 5.40; N, 13.29 

Example 4 

3 , 6-Dihydro-4-methyl-2- [ (methylsulfonyl )imino]- 
6- ( 3 -nitrophenyl ) -1 , 5 ( 2H ) -pyrimidinedicarboxylic 

acid, diethyl ester 

A suspension of 2-amino-4-methyl~6-(3- 
nitrophenyl ) -1 , 5 ( 6H ) -pyrimidinedicarboxylic acid, 
diethyl ester (600 mg, 1.59 mmoles, see Example 2) 
in dichloromethane (5 ml) and pyridine (l.T) ml) 
was cooled to O^'C under argon and was treated 
dropwise with methanesulfonyl chloride (0.42 ml, 
5.26 mmoles). A catalytic amount of 4-dimethyl- 
amionpyridine was added and the reaction was 
allowed to warm to room temperature. After 
stirring overnight, the reaction was diluted with 
ethyl acetate and was washed with IN hydrochloric 
acid, sodium bicarbonate and brine. It was dried 
over anhydrous magnesium sulfate and the solvent 
was evaporated to provide a colorless residue. 
Crystallization from ether-hexanes provided the 
title compound as a colorless crystalline 
material, melting point 139-140. 5«C. 



-15 



0234830 

HA389 



Analysis Calc'd. for C^q^22^4P8^** 

C, 47.57; H, 4.88; N, 12-33; S, 7.05 
Found: C, 47.52; 4.94; N, 12.17; S, 7.12 

Example 5 

3 ,:6-Dihydro*2-cyanoimino-4-inethyl-6- (3-nitrophenyl )- 
1, 5(2H)-pyrimidinedicarboxylic acid, diethyl ester 

A ) 1,2,3, 4-Tetrahydro-2-cyanoimino*6-methyl-4- (3- 
nitrophenyl)-5-pyrimidinecarbQxylic acid, ethyl ester 

A suspension containing 2- [3-(nitrophenyl)- 
Inethylene]-3-oxobutanoic acid, ethyl ester (2.5 g, 
7.50 mmoles) and cyanoguanidine (0.75 g, 9.25 mmoles) 
in anhydrous pyridine (10 ml) was heated at reflux 
temperature for 24 hours. The reaction was allowed 
to cool to room temperature and most of the 
pyridine was evaporated under reduced pressure. 
The residue was triturated with dichl or ome thane- 
ether to provide an off-white solid. This material 
was purified by flash chromatography (2% methanol 
in dichloromethane) and the resulting solid was 
triturated with acetonitrile to provide colorless 
product (630 mg). Recrystallization from 
acetonitrile gave the title compound in 
analytically pure form, melting point 250. 5-252 **C. 

B ) 3 , 6-Dihydro-2-cyanoimino-4-methyl-6- (3-nitro- 
phenyl ) -1 , 5 ( 2H ) -pyrimidinedicarboxylic acid , diethyl 
ester 

A suspension of l,2,3,4-tetrahydro-2-cyano- 
imino-6-methyl-4- ( 3-nitrophenyl ) -5-pyrimidine- 
carboxylic acid, ethyl ester (565 mg, 1.72 mmoles) 
in dry tetrahydrofuran (70 ml) and pyridine 
(2.0 ml) was cooled to O^'C and treated with ethyl 
chloroformate (0.17 ml, 2.24 mmoles) dropwise 
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under argon. After the addition was completed, 
the cooling bath was removed and the reaction was 
allowed to stir at room temperature for 13 hours. 
Dry dimethyl formamide (2.0 ml) was added and 
the reaction suspension became a homogeneous 
solution. It was then treated with triethyl amine 
(0.5 ml) followed by ethyl chloroformate (0.1 ml). 
The reaction was allowed to stir at room 
temperature for 1 hour and then diluted with ethyl 
acetate. It was washed with IN hydrochloric acid, 
water, sodium bicarbonate solution and brine. 
After drying over anhydrous magnesium sulfate, the 
solvent was evaporated. The residue was purified 
by flash chromatography (10% ethyl acetate in 
dichloromethane) to provide a light yellow foam 
(585 mg). This material was combined with another 
batch of the same product and was crystallized 
from isopropyl ether-dichloromethane to yield the 
title compound, melting point 173.5-175°C. 
Analysis Calc'd. for C^gH^gN^Og: 

C, 53.86; H, 4.77; N, 17.45 
Foxind: C, 53.83; H, 4.87; 17.13 

Example 6 

3 , 6-Dihydro-4-methyl-2- ( nitroimino ) -6- ( 3 -nitro- 
phenyl ) --1 , 5 ( 2H) -pyrimidinedicarboxylic acid, diethyl 
ester 



A ) 1,2,3, 4-Tetrahydro-6-methyl-2- (nitroimino ) -4- 

( 3 -ni troDhenyl ) -5-pyrimidinecarboxylic acid 

A suspension containing 2- [3~(nitrophenyl)- 
methylene]-3-oxobutanoic acid, ethyl ester (5.0 g, 
19,0 mmoles) and nitroguanidine (3.42 g, 
24.7 mmoles) in pyridine (20 ml) was heated at 
reflxix temperature for 24 hours. The dark brown 
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reaction was allowed to cool to room temperature 
and pyridine was evaporated. The residue was 
triturated with ether to provide yellow solid 
(5.3 g). This material was purified by flash 
5 chromatography (5% methanol in dichloromethane) 
and the resulting product was crystallized from 
acetonitrile to give the title compound as a 
yellow solid (1.1 g), melting point 236. 5-237. 5»C 
(with gas evolution). 

10 

B ) 3 , 6-Dihydro-4-methyl-2- (nitroimino ) -6- ( 3-nitro- 
phenyl ) -1 , 5 ( 2H ) -pyrimidinecarboxylic acid, diethyl 

ester ■. 

A solution of l,2,3,4-tetrahydro-6-methyl-2- 

15 (nitroimino ) -4- ( 3-nitrophenyl ) -5-pyrimidine- 

carboxylic acid (700 mg, 2-0 mmoles) in tetrahydro- 

furan (10 ml) and dimethylformamide (2 ml) was 

allowed to cool to 0*C and was treated 

dropwise under argon with ethyl chloroformate 

20 (0.25 ml, 2.6 mmoles). The reaction turned yellow 

and a colorless precipitate formed. The 

cooling bath was removed and the reaction &as 

allowed to stir at room temperature for 2 hours; 

some unreacted starting material was still 

25 present. The reaction was diluted with ethyl 
acetate and was washed with water, 10% citric 
acid, sodium bicarbonate and brine. After drying 
over anhydrous magnesium sulfate, the solvent was 
evaporated. The residue was purified by flash 

30 chromatography (5% ethyl acetate in dichloro- . 
methane) and the product was crystallized from 
benzene-hexanes (cooling needed) to provide a 
colorless solid (350 mg) . Recrystallization from 
ether-hexanes provided the analytically pure title 

35 compound, melting point 66-69 "C. 
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Analysis Calc'd. for C^^H^gN^Og: 

C, 48.46; H, 4.55, 16.62 
Found: C, 48.75; H, 4.69; N, 16.32 

5 Example 7 

4-Methyl-2- (methylamino )-6 - ( 3-nitxophenyl )-l , 5 ( 6H) - 
pyrimidinedicarboxylic acid, diethyl ester 

A ) 2 -Methoxy-4-me thyl- 6 - ( 3 -nitrophenyl ) -1 , 5 ( 6H ) - 
10 pyrmidinedicarboxylic acid, diethyl ester 

A solution of l,4-dihydro-2-inethoxy-6-methyl- 
4- ( 3 -nitrophenyl ) -5-pyrimidinecarboxylic acid, 
ethyl ester (3.19 g, 10.0 mmoles) in dichloro- 
me thane (25 ml) and pyridine (5.0 ml) under argon 

15 was cooled to O^C and was treated dropwise with 

ethyl chloroformate (1.2 ml of 0.7%, 12.0 mmoles )- 
After the addition was completed, the reaction was 
allowed to warm to room temperature and stirred 
for 1 hour. It was then diluted with ethyl 

20 acetate and the resulting solution was washed with 
water, sodium bicarbonate and brine* After drying 
over anhydrous magnesium sulfate, the solvent was 
evaporated to provide 2-methoxy-4-methyl-6-( 3 -nitro- 
phenyl ) -1 , 5 ( 6H ) -pyrimidinedicarboxylic acid , diethyl 

25 ester as a light yellow foam (3.71 g). This 

material was used in the next reaction without 
purification. 

B ) 4-Methyl-2- (methylamino ) -6- (3-nitrophenyl )- 

30 1, 5 (6H) -pyrimidinedicarboxylic acid, diethyl ester 
A solution of 2-methoxy-4-methyl-6-{3-nitro- 
phenyl ) -1 , 5 ( 6H ) -pyrimidinedicarboxylic acid, 
diethyl ester (3.71 g crude) in dimethyl formamide 
(15 ml) was treated with methylamine hydrochloride 

35 (1.01 g, 15.0 mmoles) and sodium acetate (1.49 g, 
17.0 mmoles). The reaction was allowed to stir at 
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room temperature for 48 hours . It was then diluted 
with ethyl acetate and filtered. The filtrate was 
washed with water, sodium bicarbonate, brine and 
was dried over anhydrous magnesium sulfate. 
5 Solvent was evaporated irnder reduced pressure and 
the residue was purified by flash chromatography 
(5-7% ethyl acetate, dichloromethane) . The product 
was crystallized from dichloromethane-isopropyl 
ether-hexanes to provide the title compound as 
10 yellow crystals (1.91 g), melting point 112.5- 
114. 5«C. 

Analysis Calc'd. for ^^8^22^6* 

C, 55.38; H, 5.68; N, 14.35 
Found: C, 55.19; H, 5.59; N, 14.24 

15 

Additional compounds falling within the 
scope of this invention are: 

2- ( cyanoimino ) -6- ( 2 , 3-dichlorophenyl ) -3 , 6- 
dihydro-4-methyl-l , 5 ( 2H ) -pyrimidinecarboxylic 
20 acid, diethyl ester 

6- ( 2 , 3 -dichl or ©phenyl ) -3 , 6-dihydro-4-methyl- 
2- ( nitroimino ) -1 , 5 ( 2H ) -pyrimidinecarboxylit acid, 

diethyl ester 

2 - ( cyano imino ) -3 , 6 -dihydr o-4-me thyl - 6 - ( 3 - 
25 nitrophenyl)-l, 5 (2H) -pyrimidinecarboxylic acid, 
1- [2- C (phenylmethyl ) (methyl ) amino] ethyl ] 5- ( 1- 
methylethyl) ester 

3 , 6-dihydro-2-imino-4-methyl-6-(3-nitro- 

phenyl ) -1 , 5 ( 2H ) -pyrimidinecarboxylic acid , 
30 1- (phenylmethyl) 5-(l-methylethyl) ester 

2- ( cyanoimino ) -3 , 6-dihydro-4-methyl-6- ( 3- 
nitrophenyD-l, 5 (2H) -pyrimidinecarboxylic acid, 
1- ( 1-methylethyl ) 5- [2- [ (phenylmethyl ) (methyl )- 
amino] ethyl] 
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2- ( cyanoimino ) -6- { 2 , 3-dichlorophenyl ) -3 , 6- 
. dihydro-4-methyl-l , 5 ( 2H) -pyrimidinecarboxylic 
acid, l-[2-{diinethylamino)ethyl3 5-ethyl ester 
6- ( 2-chloro-3-nitrophenyl )-3 , 6-dihydro-2- 
5 iniino-4-methyl-l , 5 ( 2H) -pyrimidinecarboxylic acid, 
l-(l-methylethyl) 5-ethyl ester 

3,6- dihy dr o -2 - imino -4 -me thy 1- 5 - [ 2 - ( tr i f luor o- 
methyl )phenyl 3-1, 5 (2H) -pyrimidinecarboxylic acid, 
l-(l-methylethyl) 5-ethyl ester 
10 2- ( cyanoimino ) -3 , 6-dihydro-4-methyl-6- ( 2- 

nitrophenyl ) -1 , 5 ( 2H) -pyrimidinecarboxylic acid, 
diethyl ester 

3 , 6-dihydro-4-methyl-2- (nitroimino ) -6- ( 3- 
nitrophenyl )-i; 5 (2H)-pyrimidinecarboxylic acid, 
15 l-[l-(phenylmethyl)-4-piperidinyl] 5-ethyl ester 
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CLAIWS 

1. A compound having the formula 
^4 



y^N-^ R2 

Rg-N H 

or such a compound in pharmaceutically acceptable salt 
form," wherein 

is alkyl, cycloalkyl, aryl, heterocyclo, 

"^^2^n""^2' '^^^2^-p'^3 °^ substituted alkyl; 

R^ is hydrogen, alkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, -i^^z^j^'^i' ^^^^ substituted 
alkyl ; 

R3 is hydrogen, alkyl, cycloalkyl, aryl, 

heterocyclo, '{^2'^n''^2' '^^l^p'^S' 
substituted alkyl; 

R^ is aryl or heterocyclo; 

R5 is hydrogen, alkyl, aryl, aryl alkyl, 
0 0 0 

cyano, nitro, alkyl-C-, aryl-C-, arylalkyl-C-, 

alkyl-1-, aryl-i-, or arylalkyl-I-, -(CH,) -Y,, or 
{( .g 4 

-(CH2)p-Y3; 

is cycloalkyl, aryl, heterocyclo, 
hydroxyl, alkoxy, aryl-(CH2)jjj-0-, mercapto, 
alkylthio, aryl-(CH2)j^-S-, amino, substituted 

. ? 

amino, carbamoyl, (substituted amino )-c-, 



heterocyclo- (CH^)^-!:-/ carboxyl, alkoxycarbonyl, 

0 0 O 0 

alkyl-5-, aryl-CCH,) alkyl-l!-0- or aryl-(CH2)„-C-0- 
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^2 is cycloalkyl, aryl, heterocyclo, 

q 

carbamoyl, (substituted amino)-!:-, carboxyl, ' . 

p O 
alkoxycarbonyl, alkyl-C-, aryl-(CH2)jjj-i!-, or 

0 

heterocyclo- { > 

y^ is hydroxyl, alkoxy, aryl-CCH^)^!^-©-, 

? 

mercapto, alkylthio, aryl-(CH2)jj^-S-^ alkyl-C-0-/ 
0 

aryl^(CH2)jj^-l^-0-, amino, or substituted amino; 

m is 0 or an integer of 1 to 6; 

n is an integer of 1 to 6; aiid 

p is an integer of 2 to 6. 

2* A compoxind in accordance with claim 1 
wherein is alkyl, 

3. A compound in accordance with claim 2 
wherein is ethyl. 

4. A compound in accordance with any 
preceding claim wherein is alkyl. 

5. A compound in accordance with claim 4 
wherein is ethyl. 

6. A compound in accordance with any 
preceding claim wherein is alkyl. 

7. A compoimd in accordance with claim 5 
wherein R2 is methyl. 

8. A compound in accordance with any 
preceding claim wherein R^ is aryl. 

9. A compoxind in accordance with claim 8 
wherein R^ is 3-nitrophenyl. 

10. A compound in accordance with claim 8 
■wherein R^ is 2,3--dichlorophenyl. 

11. A compound in accordance with any 
preceding claim wherein R^ is hydrogen. 

12. A compound xn accordance with, any 
one of claims 1-10. wherein Rg is cyano. 



-23- 



0234^30 



13. A compound in accordance with any 
one of claims 1-10 uiherein is nitro. 

14. A compound in accordance with <;;laim 1 
wherein R^, ^3 each independently 
alkyl/ is 3-nitrophenyl or 2,3-dichlorophenyl 
and R5 is hydrogen, cyano or nitro. 

15. A compound in accordance with claim 1 
wherein R^^ and R^ are each ethyl, Rj is methyl, R^ 
is 3-nitrophenyl or 2,3-dichlorophenyl and R^ is 
hydrogen, cyano or nitro. 

16. The compound in accordance with claim 1, 
2- ( cyanoimino )-6- (2 , 3-dichlorophenyl )-3 , 6-dihydro- 

4- raethyl-l, 5 (2E)-pyrimidinedicarboxylic acid, 1-ethyl 

5 - methyl ester. 

17. The compound in accordance with claim 1, 
2-amino-4-methyl-6- {3-nitropheriyl )-l, 5 ( 6H)-pyrimidine- 
dicarboxylic acid, diethyl ester. 

18. The compound in accordance with claim 1, 
2-(acetylamino)-3 , 6-dihydro-4-methyl-6-(3-nitro- 
phenyl )-l, 5 (2H)-pyrimidinedicarboxylic acid, 
diethyl ester. 

19. The compoxind in accordance with claim 1, 
3 , 6-dihydro-4-methyl-2- [ (methylsulf onyl ) imino ] - 

6- ^(3-nitrophenyl )-l, 5 (2H)-pyrimidinedic^rboxylic 
acid, diethyl ester. 

20. The compound in accordance with claim 1, 

3 , 6-dihydro-2-cyanoimino-4-methyl-6-(3-nitrophenyl }- 
l,5(2H)-pyrimidinedicarboxylic acid, diethyl ester. 

21. The compound in accordance with claim 1, 
3 , 6-dihydro-4-methyl-2- (nitroimino ) -6- ( 3-nitro- 
phenyl)-l,5(2H)-pyrimidinedicarboxylic acid, diethyl 
ester. 

•22. The compound in accordance with claim 1, 
4-methyl-2- ( methyl amino )- 6- (3 -nitrophenyl )-l , 5 ( 6H) - 
pyrimidinedicarboxylic acid, diethyl ester. 

23. Use of a compound in accordance with any 
preceding claim in the preparation of a medicament for 
cardiouascular treatment. 
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